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GAS GALLERY AT 


THE SCIENCE MUSEUM 


LEVEN years ago a movement was initiated to provide 

in the Science Museum at South Kensington a permanent 

educational exhibit worthy of the magnitude and impor- 
tance of the Gas Industry. A national institution, the Museum 
is used more and more for educational purposes. Not far 
short of half-a-million people, mainly young and impression- 
able, visit the Museum annually. Every year there are 
thousands of organized parties from schools, and thousands 
of special lectures are given to schools. The importance of 
an attractive exhibit of what the Gas Industry means to the 
nation, and how it has developed, are recognized, and our 
Industry has a fascinating story to tell. Ten years ago an 
appeal was issued by the British Gas Federation for contribu- 
tions to defray the cost of the work and for gifts of models 
of historic and educational interest. Outbreak of war meant 
postponement of this wholly admirable plan, but it is good 
to know that its resumption, necessarily in modified form, is 
under way. In December of last year, in succession to the 
late Mr: Thomas Hardie, Mr. D. M. Henshaw was elected 
Chairman of the Committee (now, of course, under the 
auspices of the British Gas Council) set up to deal with the 
matter, and the whole of the project was reviewed in the 
light of the changed circumstances brought about by the 
war. An Executive Committee was elected, with Mr. Dean 
Chandler as Chairman, to take the place of the pre-war 
Technical Committee, to make recommendations “for the 
modification of the pre-war scheme . . . having particular 
regard to the financial position.” 

We need not emphasize that the money promised by those 
interested in the Gallery project before the war has lost its 
original purchasing power, and that in consequence drastic 
modification of the original plan has been inevitable. Among 
the decisions reached at the end of this year is that, in the 
first instance, efforts: should be made to complete the gas 
manufacture side of the exhibit, leaving the distribution and 
utilization material until later. The immediate plan 
to be adopted is to show by a series of dioramas (with addi- 
tional models provided to make clear to the more technically- 
minded visitors details which cannot readily be shown in 
dioramic form) the development of the Gas Industry in this 
country from its earliest days up to the year 1920, when it 
became a heating rather than a lighting industry. The 
diorama—examples have already been on view at Gas 
Industry House—is a most valuable type of exhibit. Those 
dioramas which we have seen—and they are indicative of 
those .to come—compel attention. They present a vivid 
Pictorial impression which makes an immediate appeal to 
Visitors ; and we are sure that when the series is complete 
the whole will present a permanent and arresting record of 
the wonderful achievements in a field of industry that can 
claim to have contributed in no small measure to the great- 
ness of our country. 


COOLING OPERATIONS IN THE 
GAS-WORKS 


HE London and Southern Junior Association have been 
privileged to receive from Dr. E. Spivey, of the Gas 
Light and Coke Company’s Research Department, one 
of those exhaustive studies of a particular subject—the re- 
moval of unwanted heat in the gas-making process—which 
could only be put forward by a technical man enabled to 
specialize in it for a time and backed by the resources of a 
great Undertaking. The Gas Industry is fortunate in having 
a number of such undertakings, with the Gas Light and 
Coke Company well in the forefront, whose public spirit 
impels them to place the results of their researches at the 
disposal of the Industry as a whole. Not that all the pro- 
cesses or much of the apparatus described in the paper given 
by Dr. Spivey are within reach of the average works. Still 
it is helpful to every engineer and highly useful to the student 
to know where to look for data and comparisons relating to, 
one would think, every conceivable combination of physical 
and chemical methods which have been suggested to deal 
with this sometimes very difficult series of problems. The 
paper is published in extenso in the December issue of 
“Gas,” which contains also a full report’ of the discussion. 
The quantities of heat which must be removed in the 
several stages of gas manufacture are larger than might have 
been expected. They amount to as much as 8 to 15 therms 
per ton of coal treated if mechanical and electrical power 
production by condensing steam-driven plant is included. 
Only 2 therms of this is recoverable, leaving 6 to 13 therms 
to be transferred to air or water at a dead loss to the gas- 
making economy. The importance of effecting this transfer 
at the minimum of cost is obvious. Yet it is an item of 
cost which is not often shown in the annual returns. Most 
operators have to be content with pumping through their 
condensing and cooling systems whatever cold water is 
within their reach ; and the cost of it shows only as a deduc- 
tion from coke for sale represented by the fuel consumed in 
the works boilers. Natural water supply is generally avail; 
able and it will only be in such highly congested areas as 
those round the lower reaches of the Thames that river 
water is sensibly raised in temperature by its industrial use 
as a cooling agent. Even so the cost on a large scale for 
pumping alone of 1d. per 1,000 gallons of circulated river 
water is by no means negligible, and this rises to 2.79d. 
when the necessary cleaning and sterilization is added. The 
gasholder tank is already being used as a source of cooling 
water, and the analysis of this scheme in the paper will be 
useful. One advantage is that the temperature of the water 
in the tank may be high enough in winter to prevent freezing 
troubles and to obviate the use of steam for this purpose. 
Again, the suggestion to use off-peak load power for raising 
well-water is most interesting. 
Much of the paper is devoted to the several types of cool- 
ing towers, generally only necessary in the very large works. 
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Here the Gas Light and Coke Company has made a notable 
contribution in its forced draught type tower with board 
packing in which it is possible to cool water within a very 
few degrees of wet bulb temperatures at very little more cost 
than’ in the chimney draught tower with the usual packing. 
Cooling by refrigeration may be necessary in some cases, 
notably in hotter climates than ours—we sometimes forget 
that gas is made and used in the tropics and sub-tropics in 
rapidly growing quantities. It is a pity that the cost of such 
cooling, even using ammonia not readily saleable, is so much 
greater than by water-evaporative methods. And develop- 
ments in refrigeration methods do not seem to be very 
promising. 

The paper ends with a short section on the cause and 
cure of corrosion in water circulating systems, never so 
important as in these days of difficulty in obtaining materials 
for maintenance and repair. Water treatment for boiler 
feed is common enough and circulating water can be cleared 
of suspended matter by filtration, but shall we have to deal, 
in the average works, with the removal of dissolved oxygen 
“the most important of all the impurities present in normal 
water as a corrosive agent.” ? 3 


STATUS AND POSSIBILITIES 


N our review of the proceedings at the annual research 
meeting of the Institution of Gas Engineers (“ JouRNAL ” 
of December 3) we set out what appeared to us as among 
the more important points brought out in the Report of the 
Gas Education Committee and in its discussion. Among 
the features which we singled out was the new scheme for 
the Associate Membership examination. In future, when this 
scheme comes into force, students will be following the same 
course as for the Associate Membership examination of the 
Institution of Civil Engineers right up to Section B. Papers 
in gas engineering will be set and marked by examiners of the 
1.G.E. ; all the other subjects will be dealt with by the Institu- 
tion of Civil Engineers. Students will thus primarily study 
engineering, specializing in gas engineering only in the last 
section of the examination. In the past many young men 
may have hesitated to embark on the study of gas engineer- 
ing feeling that if they did so they would, so to speak, be 
“tied”; and there can be no doubt that a general engineer- 
ing training will offer a wider choice of jobs. We regard this 
as a wise move, but would emphasize that as a corollary it 
imposes on those responsible the task of making the Gas 
Industry a thoroughly attractive proposition for the keen, able, 
and ambitious young man. There is another aspect. The 
new scheme should enable the Industry to recruit partially- 
trained civil engineers who could qualify in gas engineering 
in the final stages of their training. Again, it will enable 
students who have qualified for corporate membership of the 
I.G.E. to become qualified, without a great deal of further 
work, for corporate membership of other Institutions. Broadly, 
we think the scheme will in the event “ smarten-up” the Gas 
Industry and lend incentive to the student. It should and 
doubtless will have a salutary effect on the salaries question. 
We have just been reading a paper on the education of the 
gas engineer given by Mr. K. S. Lennie, who is Head Teacher 
in the subject of gas engineering at the Sydney Technical 
College, to the Northern Section of the Australian Gas Insti- 
tute. The author made it abundantly clear that the Australian 
Gas Industry must not in its attraction to those starting on 
their careers, lag behind electrical and mechanical engineer- 
ing ; and we gained the impression that there is considerable 
leeway to make up, this applying to both the cultural and 
the specialized aspects. Mr. Lennie quoted the Heyworth 
Report: “There is with the present structure of the Industry 
[i.e., in Great Britain] too little scope for first-class men to 
obtain positions commensurate with their abilities. The 
salaries paid to trained gas engineers are, in many instances, 
materially below those paid in other industries for work of 
equal importance.” Improved salaries alone, however, will 
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not satisfy this problem of attracting young professional men 
to the Industry. Opportunities must be given for advance. 
ment ; the status of the professional gas engineer should be 
recognized as being of equality with that of other branche; 
of engineering. And we would stress the word “ recognized,” 

Mr. Lennie estimates that only between one and three new 
candidates of “‘ professional” standard can be expected jn 
the Australian Gas Industry each year. That is, as thing 
stand at present. He pointed out that the State Electricity 
Commission of Victoria has a staff of officers whose job it js 
to demonstrate the wonders of the electricity industry to 
schools throughout the State. To this the Australian Gas 
Industry has no adequate reply. The author also mentioned 
that there are no courses at Australian schools in gas engi- 
neering and fuel technology at a professional level, although 
correspondence courses from Britain are available. The 
Sydney Technical College, we learn, is organizing a corres 
pondence course, which venture, in view of the somewhat 
gloomy picture painted, is at least courageous, and, while 
appreciating its limitations, we certainly wish the enterprise 
success. For it does not need the exercise of deep thinking 
or the aid of a vivid imagination to have faith in a Gas 
Industry, either in Great Britain or Australia, with so much 
undeveloped potentiality. Reports from all quarters show 
unmistakably that the demand for gas is overwhelming 
Demand far and away outstrips supply. It is a national duty 
that the Gas Industry should ensure that it enrols in its ranks 
personnel capable of dealing with future loads far in excess 
of those existing to-day. Action is called for, and not least 
in the sphere of education, and the note should be sounded 
more clearly and more dominantly that satisfying prizes are 
to be won by those adequately equipped and determined to 
gain them. In this regard nationalization ought to prove the 
reverse of a stumbling block. 


DOWN TO EARTH 


HE discussion on the paper by Colonel J. A. Gould 
i at a recent meeting of the Eastern Section of the 

Southérn Association of Gas Engineers and Managers 
was in itself ample indication of the merits and appeal of 
an essentially practical contribution on distribution work by 
one whose authority for speaking on the subject is unques- 
tioned. The paper was a lengthy one and we have had to 


condense it to some extent. This, of course, is our own 
“distribution” problem and perforce will exist till such 
time as there is some alleviation from the very narrow limits 
of space to which we are restricted. Since the war technical 
and professional organizations throughout the country have 
resumed in extent their pre-war activities, and never was 
it more desirable than now, never more needful in_ the 
common interest, to publish and to have on record the 
experiences told and the views put forward by such organiza- 
tions. Though we kick against the pricks, we have to con- 
tinue in our efforts to accommodate the quart in the pint pot. 

Among the many matters dealt with by the author was a 
case of corrosion of mains laid in heavy clay soil. The 
trouble, he said, is not associated with the clay of any par- 
ticular geological formation, but it has been experienced 
particularly with pipes laid in London clay and Wealden 
clay. | Suspecting, in the: instance he detailed, that the 
corrosion was anaerobic he sought the opinion of Dr. 
W. H. J. Vernon, of the Chemical Research Laboratory of 
the D.S.IL.R., and it was confirmed that the corrosion was 
due to the presence of sulphate-reducing bacteria. Mis- 
apprehension no doubt exists concerning microbiological 
corrosion, aS was mentioned by Dr. Vernon during the 
course of the discussion. Corrosion is not caused by bac- 
teria gnawing at the pipes and making holes in them. In 
neutral conditions corrosion normally requires the presence 
of oxygen, but cases of severe corrosion have occurred 
where oxygen has been effectively excluded. This paradox 
has been explained by the action of anaerobic bacteria, 
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which remain quiescent in the presence of air, but become 
active when air is excluded; and there arises oxygen corrosion 
where there is the least oxygen, as, for example, in heavy 
clay soil. We are thus brought to consider repressive 
measures, and in the laboratory intensive work is being 
undertaken in the examination of inhibitors, while field tests 
are in progress on the use of unconventional materials such 
as plastics, chlorinated rubber, and special paints. Dr. 
Vernon put forward the view that in the present state of 
our knowledge the soundest method of protection is to 
exclude the dangerous environment, and that this is best 
effected by a three-eighths of an inch coating of bitumen. 
It is, he added, as a working rule, safe to assume that all 
clays are aggressive; and in dealing with clay soils steps 
should be taken accordingly. 


DEARER COAL AND ITS EFFECT ON GAS 


Representations have been made by the British Gas Council 
to the Ministry of Fuel and Power with a view to securing an 
extension of the recently issued Gas Charges Order, 1947, so 
that gas undertakings may, from Jan. 1, raise the price of gas 
to cover the increase of 2s. 6d. per ton in the pithead price of 
coal announced on Dec. 16. The Order expressly limited the 
permitted gas price increases to those occasioned by the Septem- 
ber rise of 4s. per ton in the pithead price of coal, the October 
increase in railway freights, and the November rise in the cost 
of gas oil. In view of the fact that 10 weeks elapsed between the 
announcement of the previous coal price increase and the date 
after which gas prices could be raised—which rises have not yet 
become fully effective—it is hoped that the necessary amending 
Order can be made before the end of the year so that gas under- 
takings do not have to bear for a period the forthcoming increase 
in the cost of coal without recovering it in the price of gas. This 
is the more important because the continued increase in the costs 
of labour and materials cannot be recovered under the “ blanket ” 
provisions of the Order. We believe that when discussions took 
place between the British Gas Council and the Ministry in 
August—the discussions which led to the issue of the Gas Charges 
Order—the British Gas Council pointed out that if the Order 
was to. be retricted to specified increases in costs it would be 
necessary for arrangements to be made whereby subsequent in- 
creases of the same kind could forthwith be brought within the 
provisions of the Order. 


Commentary by “ Abaris” 


Cooker Dicta 


Apologies to my more erudite readers for the heinous para- 
graph heading, but it does sum up the occasion pithily. There 
must be in existence many books giving the history of gas 
cooking, but following my note of the prepayment meter, it 
is about time that we recalled a note or two about the early 


cookers that preceded to-day’s more delicate models. Gas cook- 
ing is about 120 years old, and my impression is that many 
people in and out of the Industry think it dates from about 1880. 
To Hicks, in 1831, belongs the first attempt to oust coal, but 
in 1832, a Mr. Sharpe, of the Southampton Gas Company, went 
a step further and tried to popularize the new method, though 
he met with negligible success. Eight years later, a firm by the 
name of Reckitts started to make cookers which were merely 
cylinders with gas-jets in the bottom. These roasted meat all 
tight, but the meat acquired a gassy taste and a rich deposit of 
soot, both of which tended to postpone. further sales of the 
cookers, 

In 1852 Roe designed the first cooker to have an insulating 
space between its plates, and the application of the new aerated 
flames helped to make the cooking process a clean one. Only 
in 1890 were any radical improvements made and, in the next 
year, the Richmond Company put out a gas cooker with detach- 
able parts, and that Company appears rightly to claim that they 
were first in this particular field. 

After this, there was no looking back, and the introduction 
of the prepayment meter on a wide scale boosted sales still 
higher. How we have moved can be seen if you put out a line 
of cookers of different decades. To-day even the 1930 gas cooker 
appears to be a museum piece, and that of 1900 looks too dismal 
for words. 
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Elbow Room 


I have stayed in large houses, small houses, castles, and on 
one occasion, in a prison, not as a felon but merely as an honest 
law-abiding soldier, seeking a night’s rest. The prison was the 
coldest by a considerable margin, and I was glad to think that 
my tenancy was only temporary; the castles were frigidly spacious 
and I marvelled at the thought that real people lived in them 
in the days when there was no background heating. 

The houses were modestly inhabitable, but with limited means 
the smaller homes were far more comfortable because space 
requires the use of quantities of fuels for a generous portion of 
each British year. Thus it comes about that I offer a few 
thoughts on houses generally, with a plea for smaller units. 

The bigger the house the larger the overheads, whether one 
considers rents, rates, repairs, servants, lighting, fuel or any other 
of the many amenities man has embraced. At the present time 
we are engaged in converting large mansions into smaller units, 
smaller units that are completely self-contained, and which in- 
crease the population density without overcrowding particular 
areas. 

The modest little homes that are being put up by local and 
other Government schemes are sensible if families remain small 
while in occupation, But I would have suggested building homes 
on to which more rooms could be added, if and when families 
increase to the point of overcrowding. There is no need to 
create new slums if we look far enough ahead. The heating 
in these subsidized houses is quite good, if the fuels are constantly 
available, and here again I should have installed a coke-burning 
stove and not open fireplaces. It is rather like Continental prac- 
tice and will abolish the idea of using coal because people like 
“watching the flames and smoke.” The Continental home is 
small, generally speaking, and the family often large, but it is 
comfortable and cheap to heat. 


Ex Hansard . 

Here are a few facts, figures, and statements from Hansard. 

The five-day week will add about 2s. 6d. to the price of each 
ton of coal. The statement was challenged by a Member of 
the House as being too low, but the issue was avoided by the 
Government’s spokesman. 

Up to mid-November, this country had received delivery of 
583,000 tons of coal from the United States of America. 

During 1946, Scotland had sent to England and Wales 608,000 
tons of coal and the two latter had sent 370,000 tons to Scotland. 

The loss of heat due to chimneys is equal to about 10,000.000 
tons of coal annually. 

The potential output capacity of serviceable generating plant 
under the control of the Central Electricity Board was 10,317,000 
kW on July 1, 1945; the figure on July 1, 1947, was 
10,717,000 kW. x 

The cost of prefabricated houses built of aluminium had risen 
to £1,610.ias .against an.-estimate of £900. A member said that 
these could be described as Ali Baba houses, but asked where 
the forty thieves were. 


Very Satisfactory ? 


A recently published Pelican book, number A.170, entitled 
“Science and the Nation,” is a symposium of what science can 
do, and how it should be used in peace. This volume was 
written by members of the Association of Scientific Workers, 
which body, if I may say so, not unkindly, appears to be the poor 
man’s PEP (Political and Economic Planning). 

The book is factual and deals with many industries, including 
the Gas Industry. The very first sentence concerning gas begins: 
“The Gas Industry of Britain is in a very unsatisfactory con- 
dition,” I admit that the sudden appearance of those words as 
an introduction to our Industry gave me a severe jolt, and made 
me think of Shakespeare’s unkindest cut of all. Had the word 
“very” been omitted, the statement would have been just as 
derogatory and just as unfair. 

The angle taken throughout is that of the scientist, with an 
occasional glance at the lot of the workpeople in particular 
industries; and in the circumstances there is a good deal of bias, 
which, however, is not too conspicuous. 

The whole thing can be put in a nutshell as I hope the follow- 
ing extract will show: “Democracy needs a greater technical 
awareness, a rise in the standards of social and technical think- 
ing.” If that is all Democracy needs, then I am taking the first 
aeroplane to Central. Africa where Dame Nature has not yet 
been subjugated by Science. 













































































Personal 


Mr. I. MARSHALL, Chief Clerk and Commercial Assistant to the 
Borough of Loughborough Gas Department, has been appointed 
Commercial Assistant to the Halifax Corporation Gas Department, 
and will take up his duties early in the new year. 


* * * 


On behalf of the 18 members of the North East of Scotland Informal 
Circle of Gas Engineers Mr. Lewis Bain, Cullen, at a recent meeting 
in Aberdeen presented Mr. ARTHUR W. FARQuHaAR, Fraserburgh, with 
a cigarette case in recognition of the work he had freely given during 
the past year to make their monthly meetings so successful. 


Obituary 


The death occurred on Dec. 4 of Mr. D. E. GaRLICK, who retired 
from the position of Engineer, Manager, and Secretary of the Glaston- 
bury and District Gas Company in June of last year. 

* * x 


Members of the London and Southern Junior Gas Association were 
informed with sorrow at their meeting on Dec. 17 of the death of 
Mr. H. G. Soar, who was for some years Hon. Treasurer of the 
Association. 

* * * 


The death occurred on Dec. 13 of Mr. W. R. Hunt, at his residence, 
102, Frederick Road, St2chford, Birmiagham, aged 70. Mr. Hunt 
joined Falk, Stadelmann & Co., Ltd., in 1897 and retired on Mar. 31, 
1937, after 40 years’ service. After a period at head office, he was 
appointed as Representative in South London, which position he 
held until he joined the Army in the 1914-18 war. . He was subse- 
quently appointed Manager of the Birmingham Branch on its inception 
in March, 1921, and he held this position until his retirement from 
business. In 1934 Mr. Hunt was elected to the Birmingham City 
Council for the Stechford ward, which he represented until 1945, 
when he relinquished the seat owing to ill-health. 


Diary 


Jan. 12—Women’s Gas Council: Executive Committee, Gas Industry 
House, 1. p.m. 

Jan. 12.-London and Counties Coke Association: Technical Com- 
mittee. Gas Industry House, 2.30 p.m. 

Jan. 13.— erie Cee Council: Central Board, Gas. Industry House, 

.30 p.m. 

Jan. 14.—London and Southern Junior Gas Association: Visit to 
the De La Rue Gas Development Centre, Elstree. 

Jan. 14.—Scottish (Western) Gas Salesmen’s Circle: ‘‘ Industrial 
Uses of Gas,” A. Bujnowski (Glasgow). 

Jan. 16.—Scottish Junior:Gas Association (Eastern District): ‘‘ In- 
struments,” Mr. Lees (Negretti and Zambra, Ltd.). 
Edinburgh. ‘ 

Jan. 16.—Scottish Junior Gas Association (Western District): Paper 
by D. D. Burns (Glasgow) on a financial subject. Royal 
Technical College, Glasgow. 

Jan. 17.—Yorkshire Junior Gas Association: Short Paper Meeting, 
Huddersfield. 

Jan. 17.—South Western District Gas Salesmen’s Circle: “‘ Radiant 
Heating,” H. E. Robinson (Radiant Heating, Ltd.), 
Bridgwater. ’ 

Jan. 20.—Midland Junior Gas Association: “* Repair and Maintenance 
of Gas Fired Furnaces,” L. V. S. Mann (Birmingham). 

Jan. 20.—Wales and Monmouthshire Junior Gas Association: Visit 
to works of Porthcawl Gas Department; address by 
H. Short. 

Jan. 20.—National Federation of Gas Coke Associations: National 
Technical Committee, Gas Industry House, 11 a.m. 

Jan. 20.—Solid Smokeless Fuels Federation: Technical Committee, 
Gas Industry House, 2.45 p.m. 

Jan. 27.—North London District Gas Salesmen’s Circle: ‘* Commer- 
cial Films,” P. J. Lucas, British Gas Council. 

Jan. 29.—South Wal:s District Gas Salesmen’s Circle: ‘* Talking of 
Sales,” L. H. Leyland, Newport. ’ 

Jan. 27.—Southern Association of Gas Engineers and Managers 
(Eastern District): ‘“‘ The Scrubber Stand Pipe System,” 
L. Muir Wilson, M.Sc., A.I.C., and E. A. Laundy 
(South Metropolitan Gas Company), Gas Industry 
House, 2.30 p.m. : 

Jan. 31.—Manchester District Junior ‘Association of Gas Engineers: 
“ Effiuents,” T. Nicklin; Engineers’ Club, Manchester. 

Jan. 31.—Western Junior Gas Association: Visit to Weymouth, with 


Paper, “‘ Industrial Gases,”’-by W. H. Tarn (Gloucester). 
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News in Brief 


Burnley Gas Department established a record on Dec. 1. Consump- 
tion reached 6,000,000 cu.ft., or 19% over last year. Since the cold 
weather began, the increase has ranged from 15 to 20%. “ The plant 
is overloaded to its absolute limit,” reports Mr. A. F. Ames, Engineer 
and Manager, “‘and it is impossible to maintain such increases for any 
length of time.” 


The Attention of Gas Engineers is drawn to a draft British Standard 
Code of Practice CP(B) 673 entitled ‘‘ Excavation for Drainage Work,” 
which has been in circulation for comment. The information con- 
tained in this draft code applies, in nearly all respects, to the work 
involved in laying gas mains and it is felt that it will be of interest 
to the distributing engineers of gas undertakings. Copies of the draft 
code may be obtained from the British Standards Institution, 28, 
Victoria Street, London, S.W.1. 


An Increase of 0.9d. per therm in the price of gas from Dec. 15 is 
recommended by Mr. J. W. Pallister, Engineer and Manager of the 
Middlesbrough Gas Department. Another increase next year is 
considered likely. Mr. Pallister stated that owing to demand having 
exceeded the amount of coke oven gas available, it had become 
necessary to make carburetted water gas. The high cost of this, 
together with increased costs of labour and materials, would mean a 
substantial deficit on present charges to consumers. The Ministry had 
withdrawn the oil subsidy. The increase of 0.9d. per them would 
bring in £14,000 for the present year, otherwise the deficit would be 
£53,000. On present-day charges the deficit for 1948-49 would be 
£70,700, but if the proposed increase was applied it would be only 
£34,700. Mr. Pallister stated that present prices were fantastically 
low and it was considerably cheaper in Middlesbrough to use gas in 
preference to coal, even for continuous heating. Middlesbrough in 
the past has had the reputation for having the cheapest gas in the 
country. 


NEW PURIFIERS AT STOKE-ON-TRENT 


Alderman Percy Williams, J.P., Chairman of the Stoke-on-Trent 
Gas Committee, officially opened the new eight million cu.ft. per day 
purification plant at the Etruria Works of the Gas Department on 
r 







With Alderman Williams, Chairman of the Gas Committee, is 
Mr. J.E. Stanier, Chief Engineer and General Manager, at the opening 
of the Stoke-on-Trent Gas Committee’s new purification plant at the 

Etruria. Works. 


Dec. 5. The foundation contractors were the F. C. Construction 
Co., Ltd., of Derby, and the main contractors for the purifiers were 
Messrs. R. & J. Dempster, Ltd., of Manchester. 

The cost of the installation was £111,600, and work has been in 
progress for almost two years. The extension was necessary to enable 
the Undertaking to cope with the rapidly increasing load, particularly 
for industrial purposes. For the last financial year the Undertaking 
had an increase of 993,701,300 cu.ft. in the amount of gas sold over 
1946, or 26.13%. 

On the same day the Lord Mayor, Alderman H. Beresford, J.P., 
unveiled the Roll of Honour at the Etruria Gas-works, commemorating 
the services of 120 members of the staff.and employees of the Under- 
taking who served in the Forces during the war of 1939-1945, and the 
eight who gave their lives. The Roll of Honour is in mahogany, 
with gold lettering, and each branch of the Services is headed by 
its crest or coat of arms. The roll is the work of Mr. W. A. Hill, 
of Hanley. 

At the close of the annual inspection of the works, the Lord Mayor 
referred to the extraordinary expansion of the undertaking and compli- 
mented Mr. J. E. Stanier, Chief Engineer and General Manager, and 
his staff on the progress and efficiency of the Department. 
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WORK* 


By LT.-CQL. J. A. GOULD, M.C., M.I.Mech.E., M.Inst.Gas E., 


Distributing Engineer, South Suburban Gas Company 


on Distribution, I found it difficult to decide with what aspect 

of this subject I should deal. My first thought was that I 
would describe the problems encountered during the expansion of the 
South Suburban Gas Company’s distributing system, particularly during 
the period of heavy building activity which took place prior to the 
recent war. After further consideration I decided that this aspect of 
the matter had been dealt with in respect of other undertakings’ 
distributing systems on many previous occasions. I thought that 
there were a number of miscellaneous distribution matters, some of a 
practical nature, which might interest our members and in referring 
to these in the Paper I trust that this may prove to be the case. I 
would mention that I had the pleasure to read a Paper to the Eastern 
District in May, 1931, on the “‘ Unaccounted-for Gas of the South 
Metropolitan Gas Company.” 


Wao I was asked if I would give a Paper to the Association 


Supplies to Temporary Houses 


The general arrangements for supplying groups’ or estates of tem- 
porary houses vary considerably. In some cases the estates have 
been sited on land laid out before the war for normal building develop- 
ment, where the roads had been formed and gas mains already laid. 
In other cases the estates have been laid out on virgin ground to which 
and/or through which mains have had to be laid. There are other 
examples where the houses have been erected on bombed sites. Where 
the sites have been laid out on virgin soil, some have been provided 
with temporary roads only and others with permanent roads or a 
combination of both. In some instances it has been desirable to lay 
supplies feeding two or three buildings, while in others it has been 
necessary to lay floats feeding several houses, the method adopted 
being governed by the particular circumstances. 


‘ I have taken six examples of sites on the Company’s district as 
ollows: 


Site No. 1. Urban district—67 houses. The site was laid out 
just before the war for building development complete with roads 
and. mains. ‘ 

Site No. 2. Urban district—110 houses erected on land adjoining 
old roads complete with mains. 

Site No. 3. Rural district—100 houses. The estate was laid out 
on virgin ground and a 6-in. feeder main had to be laid to the estate 
and a main through it. 

Site No. 4. Urban district—93 houses. The estate was laid out 
on virgin ground and mains had to be laid through it. 

Site No. 5. Metropolitan district—35 houses. The site was a 
bombed area with existing roads and mains. 

Site No. 6. Metropolitan district—13 houses. 
bombed area with existing roads and main. 


The prime costs of supplying these sites are given in Table 1. 


The site was a 


estate and bags were inserted between the connexions. A standard 
high-capacity dry meter was used for the tests. Readings were 
taken with a stop watch every five minutes, of the time taken for the 
meter to pass 10 cu.ft., and from this information the hourly consump- 
tion was calculated. It was found that in the case of Site No. 1, 
9 + aaeeted rate was 18.2 cu.ft. and 19.8 cu.ft. in respect of Site 

o. 3. 

I would say that these figures surprised me a little as I anticipated 
that they would be greater having regard to the relatively small groups 
of consumers concerned. Asa matter of interest, one of our employees 
lived on Site No. 1 and he ascertained for me immediately after the 
test that of six neighbouring householders on the estate, five stated 
that they had used their cooker oven and three boiling burners together 
and = other one that the three boiling burners only had been used 
together. 


Laying of Services to Prefabricated Permanent Houses 


No doubt a number of undertakings have had to lay services to 
prefabricated permanent houses, such as the B.I.S.F. and the Orlit 
types. In the case of the former, the service has to be laid for a 
length of over 12 ft. beneath the special floor laid on a concrete slab 
or raft. After considering what the renewal of such a service would 
involve, I came to the conclusion that it should be so laid that it 
could be withdrawn and replaced should this become necessary. 
The possibility of relaying a service laid in the conventional way 
seemed out of the question as this would involve breaking up the 
concrete floor and disturbing the damp course. To permit of the 
withdrawal of the service meant that it must be laid in a duct or tube 
and that there must be provision for disconnecting it at the base of the 
standpipe. An arrangement embodying these provisions was drawn 
out and agreed with the local housing authorities concerned. Several 
services were installed in this way but, unfortunately, we were unable 
to continue to obtain the fibre tubes we had been using to form the 
ducts and so we have had to fall back on wrapped tubing and con- 
ventional service laying. I still, however, hold the view that the 
special provision is desirable. ; 

The Orlit house does not present the same difficulties as the B.1.S.F. 
as the service standpipe rises approximately 1 ft. from the side of the 
concrete raft and passes through.a 2 in. earthenware duct arranged 
diagonally or vertically. 


Main Pipe Joints 

It is generally being realized by gas engineers that the socket and 
spigot lead jointed main is unsuitable for conveying gas at medium 
or high pressures. The extent to which it will stand up to such pres- 


sures depends largely on the way the joint is made, and it is my ex- 
perience that the chief cause of the failure of such joints, evident even 
at low pressures, is the lack of thorough yarning. How often even 











TABLE |.—Cost of Laying Supplies to Temporary Housing Sites 


No. of Total 

Site dwellings Labour Material 

s. d. or a 

No. 1 67 104 4 0 15112 7 
No. 2 110 425 5 7 337, 1 7 
mm Sse ee san 100 308 4 1 So 7 7 
me. 45. 14 a8 Jee 93 163 8 7 266 610 
a eee bee 35 62 16 3 63 0 0 
No. 6 9 5 m...3 


13 43 


Cost of floats and services 


Per dwelling 

Total Labour Material Total 
Le & £4: @ £ ea 2 £ sd. 
255 16 7 111 1.25 2 )3-a 316 4.40 
762 7 2 317 3.88 3:1 2S 618 7.33 
641 11 8 3 1 7.69 3 6 8.11 6 8 3.80 
429 15 5 16.4138 217 3.33 412 5.08 
125 16 3 1 15 10.71 116 0.00 3 11 10.71 
8210 8 3 6 10.54 33°C 45 6 6 11.69 








The period during which the supplies for these sites were laid was 
not an ideal one from the point of view of securing comparative costs, 
due to the shortage of labour, &c. Apart from this, however, and 
the varying soil conditions experienced with different sites, the general 
conclusion can be drawn that the costs per dwelling tend to be high 
where large diameter floats have to be laid, and that they are low 
where short services supplying two or three houses are run direct 
from a main. 


As a matter of interest the average cost of floats and services per 
dwelling in respect of about 1,400 temporary dwellings situated in 
all parts of the Company’s district is £5 3s. 4d., of which £2 9s. 4d. is in 
respect of labour and £2 14s. material. 


We were desirous of ascertaining the peak rate demand for gas 
from groups of temporary houses and arrangements were made to 
measure this in respect of sites Nos. 1 and 3. For the purpose a 
meter was connected by its inlet and outlet to the main feeding each 


* From a Paper to the Southern Association of Gas Engineers and Managers 
(Eastern District), Nov. 27, 1947. 





nowadays does one see pipes being jointed where the jointer tucks 
his yarn back easily with his yarning iron without the assistance of a 
hammer or lifting wedges, whereas to make a good joint the yarn, which 
should be tightly twisted into a rope, should require to be hammered 
back, lifting wedges being used to enable it to be entered. Yarneéd 
in this way a lead joint has a good lasting foundation and the joint is 
equalized. A further point is that the joint should be run with a gocd 
bevelled face and then caulked back slightly behind the socket face 
with a range of setts, the largest of which should cut off the lead 
extruded by the caulking process. 

It is my experience that it is rare to uncover an old lead jointed 
main and not find some slight leakage (indicated often by the dis- 
coloration of the soil) at many of the joints. By contrast a well laid 
turned and bored main even cf great age shows no evidence of leakage 
at the joints. For this reason I am a great believer in the fully turned 
and bored joint for general district mains where practicable, and 
since the war, standards for fully turned and bored and spun pipes 
have been agreed with the makers. Obviously, mains so jointed can 
only be laid in straight runs 
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The use of flexibly jointed pipes is being extended and we have 
used these successfully for some years in the laying of high pressure 
transmission mains. 

There is one word of warning I would give in respect of such joints 
and that is the necessity for specifying that the protective coating is 
not applied to the jointing surfaces. We had trouble some time ago 
in securing tightness with a flexibly jointed main, the pipes for which 
had not been bought by my Company but had the spigots coated. 

Most of the flexibly jointed pipes provide difficulties in testing with 
soap solution even when this is applied with a syringe, the Dresser 
or Johnson type having the least disadvantage in this respect. They 
can, of course, be tested under water by fixing a sheet metal or rubber 
mould round the joint, the mould being filled with water to cover the 
joint. 

Another point I would urge in connexion with their use is the desir- 
ability of limiting the amount of angular deviation when laying them. 
One has seen them laid round bends in such a way that each joint is 
taking its maximum “cramp.” A further point is that precautions 
should be taken to see that a good even bed is taken out for such pipes 
to lay on. I have noticed that such mains are sometimes laid in 
trenches which have been hardly bottomed up at all; all pipes, however 
jointed, should be laid on a good bed. Broadly, it is my general 
experience that the use of flexibly jointed pipes may result in a lowering 
of the standards of good mainlaying unless this is guarded against. 

I would draw the attention of members who are not acquainted 
with it to the usefulness of the standard Dresser or Johnson coupling 
flange adapter illustrated in Fig. 1. This is a most useful fitting 


for use on works connexions, and insertion of valves, &c. 


JOHNSON COUPLING FLANGE ADAPTER 





Leak Clamps 


I have referred on other occasions to the great use we have made of 
Dresser and Johnson leak: clamps in repairs to our lead jointed high 
pressure works inter-station pumping mains. We commenced to 
use them 15 years ago and have fitted some 8,000—18 in. and 12 in. 
Where a lead jointed main is having to work at medium pressures, 
these clamps are, in my opinion, the only satisfactory means of making 
the joints permanently tight. I would recommend anybody in such 
circumstances to use them at the outset instead of spending money 
on regular recaulking of the lead joints. 

The following figures regarding pre-war costs may be of interest. 

Approximate prime cost of recaulking lead joints including re- 
— of tar macadam road: 

12 in.—15s. per joint 
18 in—£1 10s. per Sia? 1931 to 1934 

Approximate prime cost of recaulking and facing up joints and 
fixing leak clamp including moulding with bitumen, reinstatement of 
tar —— road and cost of clamp: 

12 in.—£4 
18 in-—£5 13s. «a> 1936 and 1937 

The pre-war and present-day costs of the leak clamps are approxi- 
mately: 

Pre-war 
£1 19s. 2d. 
£2 12s. 6d. 


1947 (May) 
£3 16s. 9d. 
£5 5s. 6d. 


12 in. 
18 in. 


Testing of Mains by Air 


I would now like to make some observations upon the testing of 
mains by air. I have already referred to the difficulty of testing most 
flexibly jointed pipes by means of soap solution. The necessity for 
such an examination is desirable and often necessary. Actually 
it is my experience that it is always desirable for the joints to be 
examined while the main is under pressure prior to the taking of a 
pressure time test. 

The very difficulty of carrying out an examination of each joint 
shows how necessary it is to have a careful time test. The method 
employed by most people of applying a time test is to pump the main 
up to a pressure substantially greater than that at which it will have to 
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work and then after allowing a time lag for cooling purposes the initia] 
pressure is read by means of a Bourdon pattern gauge, a subsequent 
reading being taken after, say, 24 hours. A lot depends upon the 
accuracy of the gauge and the exactness with which it is read. This 
can be illustrated by taking,a 12-in. main one mile in length, the water 
capacity of which is 4,145 cu.ft. A pressure drop of only } Ib. in 
this case is equivalent to a loss of 70.49 cu.ft., assuming of course 
atmospheric conditions remain constant. A drop of $1b. ona Bourdon 
gauge reading, say, to 100 Ib. per sq. in., would represent a small 
movement of the indicator needle. 

My view is that the test at high pressure is necessary for the individual 
examination of each joint but that this should be supplemented by a 
test if necessary at lower pressure where the pressure readings are 
accurately determined. For this reason we employ a special gauge 
which consists of a barometric tube of such a length that the desired 
pressure can be added to the barometric pressure, thus enabling the 
absolute pressure in the main to be read. Obviously the length of 
the tube is limited by handling, transportation, and other considera- 
tions, but our standard testing tube allows of gauge pressures up to 
approximately 8 lb. to be used. The readings are read with the usual 
vernier to one hundredth of an inch of mercury column. The results 
are very accurate. As an illustration, we were some months ago 
testing a 12-in. main which was to convey gas in bulk to another 
company. The conditions specified provided for an initial test of , 
each section at 30 lb. gauge during which the joints would be indivi- 
dually examined for leakage. The pressure was then dropped to the 
equivalent of 8 lb. gauge and after three hours a reading was taken 
with the barometric gauge and a subsequent reading not less than 
12 hours afterwards. Under these conditions the maximum calculated 
loss permissible was 20 cu.ft. per mile of main per 24 hours, or 1.66 
cu.ft. per inch of diameter. It was found on one occasion that no 
leakage was detected when examining the joints under the greater 
pressure but that leakage of the order of over 90 cu.ft. per mile per 
24 hours was shown by the barometric test. I would mention that 
the testing device I have referred to has been in use by the South 
Metropolitan Gas Company for over 40 years. When I was with 
that Company, I tested 54 miles of 36-in. main we had laid from 
East Greenwich to Sydenham Works, using the tube for the purpose. 
On that occasion the test pressure was about 4} Ib. and the loss of 
air worked out at 49.7 cu.ft. per mile of main per 24 hours at atmo- 
spheric pressure of 1.38 cu.ft. per inch diameter. Asa matter of interest 
this main consisted largely of pipes having fully turned and bored joints. 

In my view the permissible leakage loss or tolerance in the method 
of computation should be stated. Many water engineers have such 
standards in respect of the testing of water mains, stated, for example, 
as 2 gall. per inch of diameter per mile of main per 24 hours under a 
test pressure of 500 ft. head. 


Support of Mains 


I have always attached great importance to the safe temporary 
support of mains, the foundation of which is undermined or weakened 
by the excavations of other statutory undertakers, &c., and to the 
provision of suitable permanent supports. It is my opinion that 
insufficient attention is paid to this important matter, not only by other 
undertakers, but also by many gas engineers themselves. TI find that 
to secure the provision of proper supports, one has often to take a 
firm line of action. 

This is particularly the case where a main does not have its bed 
completely removed but is left lving on the side of a trench cut along- 
side it. Those opening the trench may consider that no special support 
is necessary. All such cases have to be dealt with on their merits, 
but it is my experience that it is unsafe to leave a main inadequately 
supported, particularly in respect of permanent supports, and even 
where a main may not be showing in a trench but is very close to the 
excavation. Obviously the type of subsoil is important in such cases. 

So far as temporary support to a main is concerned, the best method 
normally consists in slinging the main. This can be done by means of 
chains and lifting screws or, in the case of small diameter mains, by 
means of wire bonds tightened by folding wedges. Ropes and cords 
are not desirable on account of their tendency to skrink in wet weather. 

The methods of permanently supporting undermined mains fall 
into two broad classes—those in respect of mains in footways and 
those in carriageways. Ideally, in both cases the main should. be 
provided with a continuous support (which it had before it was inter- 
fered with). It is, however, our general practice to ask for a continuous 
support to mains situated in carriageways, those in footways being 
normally supported at two points beneath each pipe. 

The supports must, as far as possible, retain the pipe in its original 
position. On the other hand, it is not advisable to carry the pipe 
direct on concrete, brickwork or similar hard supports. For this 
reason timber packing pieces should be placed between the main 
and the supports. 

The continuous support to a main in a carriageway should, where 
possible, consist of a concrete wall, but in some cases where the main 
is bridging other pipelines, cables, ducts, &c., piers must be provided, 
the support between them being found by a steel joist or rails between 
the piers or possibly a rough concrete arch thrown over them. A 
number of typical examples representing actual cases I have had t> cleal 
with are shown in Figs. 2 to 6. 
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LONGT- SECTION 
Fic. 2 


Fig. 2. 6 in. main, laid in footway, shown in trench for 24 in. sewer. 
Main supported by raking concrete piers from sewer. 


Fig. 3. 6 in. main, laid in carriageway, shown in trench for 30 in. 
sewer. Main supported on rough concrete arches carried on piers 
brought up from sewer. 


Fig. 4. 24 in. main, laid in catriageway, shown in and crossing 
trench for 24 in. sewer. Continuous concrete support with special 
arrangements at bend. 
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Fig. 5. 12 in. main, laid in footway, near the side of 66 in. sewer 
trench, sides of which started to move. Main supported on reinforced 
concrete beams carried from sewer to back of path. 


Fig. 6. 12 in. main, laid in carriageway, shown in trench for 
electricity cables. Main supported continuously on concrete piers 
and steel joists. 


I would point out that in some cases, such, for instance, where mains 
are undermined in very deep trenches, it may be desirable for the whole 
excavation to be filled in with weak concrete. In other cases, where 
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a main is a reasonable distance back from the side of a trench, the 
leaving of the timber in the trench may provide sufficient support. 
I need hardly say that the necessity for adequate timbering to the 
excavation is a necessity where mains are close to it, and where a main 
is not exposed but is known to be near an excavation it is advisable 
to determine its location in relation to the excavation. 


CXF RSA. 
Concrete (8-/) 
Piers to go down 
fo solid ground 


Vifey ete Ske a 2e Ta 
igi tee, 9° concrete (8-1) wall 
to go down to solid ground 

Fic. 6 


Where the driving of headings beneath mains is resorted to, then 
close attention is necessary to see that the heading is properly timbered 
and filled in with concrete, the proper placing and ramming of which 
is most important. It may be necessary in the case of an important 
heading to run pipes (say, 1} in. in diameter and drilled radially 
throughout their length) immediately beneath the headtrees. Through 
these grout can be blown to ensure the complete filling of the space 
at the top of the heading which cannot be satisfactorily dealt with 
by ordinary ramming. This applies particularly to the voids behind 
the headtrees. 


I would apologise tor stressing these matters so much, but the points 
I have mentioned are often taken for granted whereas in fact, as I 
know from experience, they require carefully watching to see that they 
receive proper attention. I well remember over 20 years ago, when 
with the South Metropolitan Gas Company, being told by the engineer 
of a large statutory company of another public utility whose contractors 
were opening long lengths of trench and headings through main roads 
carrying gas, water, and other mains, that his view was that, if a main 
had to go down as a result of his excavations, it was better to let it 
go down. I can only say that he had to alter his outlook so far as 
the gas company was concerned, the advice of some very eminent 
consulting engineers supporting the company’s views on the matter. 


Protection of Mains 


It may be of interest to refer to the method adopted by my Company 
to protect mains passing beneath electrified railway tracks against the 
effects of stray currents. I refer to mains that are laid in an open 
trench. The method is for the concrete surrounding the main to be 
overhung at the top on each side and for the top of the concrete to 
be covered with a carpet of bitumen 2 in. thick. This arrangement was 
prescribed by the late Charles Raphael, who was the Consulting 
Electrical Engineer to my own Company and the South Metropolitan 
Gas Company. I first employed it in 1927 when with the latter 
Company and have used it on other occasions since then. The general 
arrangement is shown in Fig. 7. We have had no trouble from electro- 
lysis with mains so protected. 


A Case of Corrosion 


{ have been very much impressed in recent years by the troubles with 
corrosion occurring to mains and services laid in heavy clay soils. 
We have noted frequently the corrosion of services laid in such soils 
after seven to 10 years. Steel mains have also been affected. The 
trouble is not associated with the clay of any particular geological 
formation but we have experienced it particularly in respect of pipes 
laid in the London clay and the Wealden clay. 
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We had a case of corrosion in June, 1946, which had some interesting 
features. A 4 in. steel high pressure main about 17 years old and laid 
in the Wealden clay developed leaks at one or more points. Upon 
examination the main was found to be badly corroded. The hessian 
wrapping (which was a single layer) had disappeared in places and the 
main was pitted and holed. Further, there was a black layer of ground 
immediately surrounding the main. I suspected that the corrosion 
was anaerobic and due to the presence of sulphate-reducing bacteria 
and asked Dr. W. H. J. Vernon, O.B.E., of the Chemical Research 
Laboratory of the Department of Scientific and Industrial Research, 
if he would kindly arrange to investigate the matter. Both he and 
his colleague, Mr. K. R. Butlin (who specializes in microbiological 
corrosion problems), were very much interested in the case, and Mr. 
Butlin visited the site to examine the mains and take samples of the 
surrounding soil. For Mr. Butlin’s inspection [ also opened on 
our 6 in. cast iron main laid in the same footway as the 4 in. steel 
main. 


\y 


WW 


in 


Dr. Vernon kindly sent me a copy of Mr. Butlin’s report on the 
results of his investigations and subsequent tests. The examination 
showed that both mains were heavily coated with a black layer, the 
6 in. main having a hard black crust about #, in. thick. Samples 
of these when tested gave a copious evolution of hydrogen sulphide 
showing the presence of plentiful sulphide. The ground was 
waterlogged and the clay round both mains was intensely black, more 
particularly underneath the pipes. This black clay contained anything 
from 10,000 to 100,000 cells of sulphate-reducing organisms per 
gramme, whereas the normal clay, samples of which were taken at the 
same time, contained only 10 to 100 cells per gramme. The report 
stated that, although it is quite usual to observe blackening of soil 
in close’ proximity to a perforation caused by anaerobic micro- 
biological corrosion, no case had come to the knowledge of the 
Chemical Research Laboratory corrosion staff in which blackening on 
the scale found had been noted. 


The 6 in. cast iron main was about 40 years old but no leakage 
due to pitting had been experienced. Its condition was in striking 
contrast to that of the 4 in. steel main, the wrapping of which had 
perished and the pipe was pitted in many places. An interesting 
feature of the case was that running along the footpath parallel with 
the gas mains was a 4 in. (pit cast) cast iron water main which had had 
to be relaid after about 20 years due to frequent bursts. 


Another 4 in. diameter pit cast water main laid in Wealden clay 
but some distance away had required to be relaid after 40 years of 
life whereas a 4 in. spun iron water main at another site had been 
replaced after approximately seven years’ service. A sample of this 
was examined by Mr. Butlin, who identified the corrosion as the type 
associated with sulphate-reducing bacteria. There is, of course, no 
suggestion that metal spun pipes are inferior to pit cast pipes, as the 
local conditions may have differed very considerably. 


Mr. Bultin’s views on the difference in the condition of our 4 in: 
steel and 6 in. cast iron mains was that the generalized corrosion of 
the cast iron main had no doubt saved it from localized pitting and 
that the hard black layer may have acted as a protective coating. In 
the case of the steel main the wrapping had possibly done more harm 
than good. He deprecated the use of hessian because the products of 
its breakdown by soil cellulose-decomposing bacteria act as food 
material for sulphate-reducing organisms, and he thought that steel 
pipes should be adequately protected with a layer of bitumen at least 
2 in thick. One should state, however, that he draws attention to 
the necessity for caution in drawing conclusions and points out that 
the facts presented in his report do clearly demonstrate the need for 
laboratory and field tests in which different materials can be treated 
under controlled conditions against intensive attack by sulphate- 
reducing bacteria. 


Although I have often ascribed trouble with cast iron mains laid 
in heavy clays—particularly where graphitized—to the presence 
of sulphate-reducing bacteria, this is the first time where confirmation 
of this has been obtained. For those interested in the subject, I 
would refer them to various papers read by. H. J. Bunker, who was 
formerly a member of the Microbiological Section of the Chemical 
Research Laboratory. 
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Syphon Tanks 


In 1921, in consultation with Messrs. Lacy Hulbert, of Beddington» 
the Company developed a vehicle for drawing off and conveying the 
condensate, &c., collected in the main syphons. A cylindrical tank 
3 ft. in diameter by 10 ft. long in } in. M.S. plate was mounted on 
solid tyred Lacre chassis of 30 h.p. having a small exhauster of the 
rolling drum type, belt driven from the main engine, the exhauster 
being used to evacuate the tank through a connexion near the top. 
The connexion to the syphon standpipe was taken from a mounting 
about halfway up. A sight glass was provided between tank and 
syphon to show when the latter was emptied. A water gauge was 
fitted to the tank to indicate the amount of water picked up and to 
show the operator when he was approaching the full mark which, if 
passed, would flood the pump. 

During 1933 and 1935 the vehicles were modernized by mounting 
them on 2 ton Ford chassis; the drive for the pump being taken from 
the side of the gear box by means of a special attachment marketed 
by Bromilow and Edwards. One of these outfits was fitted with a 
reciprocating air exhauster operating slowly, the idea being to obtain 
longer life and quieter running, but should the tank have been over- 
filled, the resultant damage would have. been more expensive than in 
the case of the smaller and cheaper drum type exhauster. 
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increasing load until a clear picture could be made of future require- 
ments which might be met by the laying of a trunk or feeder main, &c. 
At one time we had four high pressure storage plants in use, but 
at the present time there are only two, one at Biggin Hill and the other 
at Charmwood, Chelsfield. In both cases the storage tanks are 
cylindrical, measuring 30 ft. by 9 ft. in diameter, and store the gas at 
a maximum pressure of 60 Ib. per sq. in. At Biggin Hill there are 
five tanks and at Charmwood three, giving maximum storage capa- 
cities of 39,000 cu.ft. and 23,400 cu.ft. respectively at atmospheric 
pressure. In both cases the compressor is driven by a gas engine 
which is started by a motor generator fed from storage batteries, these 
being recharged by the generator when driven by the gas engine. 


Pitot Tube and Tilting Gauge 


The majority of spot flow tests carried out in this Company are 
made with the use of a single hole pitot tube and a tilting gauge. The 
static pressure is obtained by means of a separate tapping. When 
using the pitot tube for determining the velocity head of gas flowing 
in a main, the impact heads or kinetic pressures corresponding to 
low rates of flow are very small and may be of the order of 0:001 in. 
of water. It follows, therefore, that very sensitive pressure gauges 
are required to record the impact heads at low gas flows. 


TABLE 2.—Particulars of Tests on Transmission Mains 


Diameter / 
of, Route of main of main 
main in ft. 


12 in. Belvedere Holder StationtoCray- 22,731 
ford Works 
12 in. Belvedere Holder Station to Cray- 22,731 
ford Works 
12 in. Belvedere Holder Station to St. 52,596 
. Mary Cray Holder Station 
12 in. Belvedere Holder Station to 52,335 
Greenhithe Holder Station 
17.7in. Sydenham Works to Bromley 26,040 
Metric Works 
(450 mm,) 


pipe) 
18 in. Sydenham Works to St. Mary 56,355 
450 mm. Cray Holder Station 


pipe) 


During the war, we used J.A.P. 1} h.p. industrial engines for water 
pumping and, to save petrol, similar engines were used driving an 
exhauster instead of a pump for syphon emptying; these auxiliaries 
were found so successful that the arrangement is now standard on our 
main’s syphon vehicles. 


Vacuum Service Clearing Outfits 


The Company experimented in 1921 with a machine for clearing 
services by vacuum instead of, or in addition to, the usual force pump 
method. The matter was allowed to lapse until about 1934 when 
Messrs. Allan Taylor introduced a motor cycle combination using a 
“V ” twin engine having one cylinder working as an exhauster. This 
they soon superseded by a Reavell 3 in. diameter by 33? in. exhauster 
of the rolling drum type, driven from the front end of a Ford 8 engine; 
a dog clutch being used which enabled the pump to be separated when 
travelling. 

We have found from our experience that 10 cwt. vehicles are required 
for the work and, further, that a 14 h.p. engine would suffice for the 
pump to save running the road engine for this purpose. 

We have recently fitted four 10 cwt. Ford chassis for service clearing, 
having the tank 4 ft. by 2 ft. diameter, mounted transversely behind 
the cab with a box on the near side containing the auxiliary for evacuat- 
ing the tank and the necessary meter union adaptors, &c., for clearing 
by vacuum. The Offside is fitted: with a box with ground tools, &c. 
in case the operator finds it necessary to open on the service. 

It is not too clear why 14 Ib. per sq. in. applied in one direction 
should be more successful in clearing a service than, say, 100 Ib. 
per sq. in. applied in the opposite direction. One theory is that 
under vacuum the gas pockets contained in the interstices of the 
stoppage expand and tend to break up the mass. The operators 
develop their own technique by practice, sometimes finding it desirable 
to use force pump and vacuum alternately, and sometimes introducing 
water into the service in addition. 


High Pressure Storage Stations 


Various references have been made in recent papers to high pressure 
storage plants; many of those described have been fully automatic 
but most of them have relied for their operation on a supply of elec- 
tricity from an external source. My Company have in use two plants 
which are entirely self-contained, such electricity as is used being 
derived from storage batteries. I would mention that, up to the 
present, we have regarded such storage stations as of use in supplying 
a developing area during its early stages of growth. With the more 
general application of town planning, it will no doubt be possible in 
future to form a better idea of the extent to which development may 
take place. Before the war, this was often difficult and the high 
pressure storage station was largely employed to meet the gradually 


Length 


(equivalent 
18 in. B.S. 


(equivalent 
12 in. 18 in. B.S. 


Initial Final Quantity 
gauge gauge of gas Spec. 
pressure pressure transmitted grav. 
Ib. per Ib. per in cu.ft. of gas n 
sq. in. y in. per hour 
4.63 .30 150,000 0.445 196,740 
296,410 


8.90 0.38 226,000 0.445 

8.85 0.25 144,000 0.445 188,860 

8.075 0.32 143,300 0.46 194,280 
248,970 


Reynolds 
Criterion 


0.00540 
0.00527 
0.00564 
0.00486 


2.86 0.38 280,000 0.445 0.00510 


443,000 392,600 


The tilting gauge used by this Company, and which I first became 
acquainted with in the South Metropolitan Gas Company, is very 
sensitive and will measure pressures of the order of 0.0002 in. of water. 
The gauge consists of a glass tube having one long limb in a horizontal 
plane. This limb is slightly bent in the centre in order to keep the 
measuring fluid from spreading along the whole length of the glass tube. 
The measuring fluid used is xylene, an unsaturated hydrocarbon 
having a low viscosity and forming a very good meniscus. 


The ends of the glass tube are connected to the static and pitot 
tubes by two glass three-way cocks and rubber tubing. Behind the 
measuring tube is a millimetre scale used for determining the length 
of the xylene thread. In front of the tube is a hair line and lens, all 
mounted on to a carriage that can be moved in a horizontal line. 


The whole of the apparatus is mounted on a board hinged at its 
right-hand end, while its left-hand end can be raised or lowered by a 
knurled head screw. The distance between the centre line of the 
hinge and the bearing of the raising or lowering screw is 560 mm. 
The pitch of the screw is 0.5 mm. and the measuring head of the 
screw is divided into 50 divisions; therefore, one revolution of the 
screw equals a rise of 0.5 mm. and each division equals a 0.01 mm. 
rise. 


Results of Tests on Transmission Mains 


From time to time tests have been made to determine the carrying 
capacity of the Company’s inter-works transmission mains. From 
the results obtained we have calculated the values of Reynolds 
Criterion ¥ uD and also of the coefficient of friction. 


n 
The data relating to the more recent tests are given in Table 2. 


DISCUSSION 


The Chairman (Mr. H. J. Escreet) asked if there was a method of 
protecting mains against anaerobic corrosion, such as by coating with 
asphalt to provide physical protection, and so on. He also asked 
whether there was available a simple means—not a laboratory means— 
which the engineer or even a foreman could apply on the spot to find 
out whether clay was infected with bacteria. Further, if the clay were 
all right to begin with, would the bacteria discover a newly-laid steel 
main and flock around it, or could one ensure that it would remain 
clear in the future. In regard to the graphitic corrosion of cast iron, 
he said that often parts of old pipes, or perhaps two or three pipes, 
would be graphitized, whereas the pipes would be satisfactory further 
along. He wondered whether that was due to local soil conditions 
or to something in the iron. The trouble appeared to affect small 
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pipes rather than large ones; it might be that, with the thinner walls, 
one noticed it sooner, but many of the larger mains were in surprisingly 
good condition as compared with the small ones. Some of the large 
mains he had in mind were 60 to 70 years old. 


Value of Dresser and Johnson Clamps 


Mr. G. M. Gill said all would agree with the Author that socket 
and spigot lead-jointed mains were unsuitable for conveying gas at 
medium or high pressures; but did they agree that they were justified 
in using such joints for gas mains to be used for low pressures ? Were 
such joints materially cheaper than those used for high pressure ? 
If not, why not use high pressure joints for all gas mains? Mr. Gill 
testified to the value of the Dresser and Johnson leak clamp for use 
in mining areas, where there was underground movement from time 
to time—always a severe test. That type of joint provided for the 
movement of the main both inwards and outwards, which was neces- 
sary to combat mining subsidence. In the Cannock area there was an 
unaccounted-for loss of 25% in 1935; it was now in the region of 12%, 
and had been so for a good many years. During the whole of that 
period, Dresser joints had been used for all repairs necessitated by 
subsidence, and for new mains. In that area, however, the amount of 
gas sent out with virtually the same system of mains had been increased 
by 110%., which substantial increase was in itself a highly important 
factor in reducing the percentage of unaccounted-for losses in any area. 
A good many people would not be clear in their minds respecting the 
testing of mains by a barometric tube, and Mr. Gill asked the Author 
to provide a diagrammatical sketch of the arrangement, for it ought 
to be known generally to the Industry. 

The equipment illustrated in the Paper for syphon pumping and 
vacuum service clearing was rather large for the smaller undertakings. 
He was told that Messrs. Allan Taylor produced a smaller equipment 
on a trailer which was suitable for use by gas undertakings over a wide 
range of size for pumping syphons, vacuum or pressure clearing of 
services, air testing of short sections of mains to upwards of 8 Ib. per 
sq. in., and also the filling and emptying of the Felton or similar joint 
testing equipment. The Felton tester, as used for the testing under 
water of joints while a main was being laid, was developed by C. B. 
Felton, who was in charge of the laying of a 12 in. main from the coke 
ovens at Bedwas to the Newport Gas-works in 1938. That device, 
which was patented, had since been used in many mainlaying schemes 
in various parts of the country. It was a positive method of ensuring 
that every joint was tight. 

While accepting the Author’s statement that a suction equivalent to 
14 Ib. per sq. in. was more effective than 100 lb. of pressure in clearing 
a service, he asked for more information as to the reason. 

With regard to high pressure storage stations described in the Paper, 
whereby the gas engine driving the compressor was used to re-charge 
the storage batteries, which in turn were used to drive the motor genera- 
tor for starting the gas engine—as in a motor car—he said that probably, 
had that method been used some years ago, many gas engines now 
scrapped would still be giving good service. He asked what type of 
safety valve was used on the high pressure storage vessels and whether 
they remained gas-tight in service. Noting that the gas engine, 
governor, and compressor were apparently situated in the same room, 
he asked if the Author considered that the layout was entirely satis- 
factory from the safety standpoint. Mr. Gill mentioned an installation 
in which a very bad explosion had occurred; but in that case electric 
motors were used. Commenting on the pitot tube and tilting gauge 
used by the Author, he asked if Colonel Gould preferred that apparatus 
to a flow meter. 


The Corrosion Problem 


Dr. W. H. J. Vernon, O.B.E. (Chemical Research Laboratory, 
Department of Scientific and Industrial Research), whose work, 
together with that of his colleague, Mr. K. R. Butlin, on corrosion 
was acknowledged in the Paper, said the corrosion problem was 
undoubtedly of enormous economic importance at the present time, 
and no doubt insufficient attention had been given to it in this country 
in the past. He referred to the valuable pioneer work of the Institution 
of Civil Engineers, who had initiated the scheme of research subse- 
quently taken up by the Corrosion Committee of the Iron and Steel 
Institute, under the supervision of Dr. Hudson. As a result of that 
work, a number of field tests was started, using various metals and 
coatings, at a number of sites in this country. One was very glad that 
that work was being revived and hoped that it would be extended. At 
present the only systematic laboratory work in this country was that 
being carried out at the Chemical Research Laboratory of the D.S.I.R. 

To clear up any misapprehension that might exist concerning 
microbiological corrosion, he said it must not be thought that that 
corrosion was due to bacteria gnawing at the pipes and making holes 
in them so that gas could escape. Corrosion in neutral conditions 
required normally the presence, of oxygen; indeed, in ordinary neutral 
conditions the corrosion was a measure of the oxygen supply. But 
some virulent cases of corrosion occurred where the oxygen was 
fairly effectively excluded; there was the paradox of oxygen corrosion 
where there was the least oxygen, as, for example, in heavy clay 
soil. That paradox was explained by a Dutch worker, Von Wolzogen 
Kuhr, and by independent work by a former colleague at the Chemical 
Research Laboratory, Mr. Bunker; it was associated with the action of 
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anaerobic bacteria—i.e., bacteria which were active in the absence of 
air. Those bacteria were not killed by the presence of air, but were 
quiescent; they became active when air was excluded. Unfortunately 
their capacity was to reduce sulphate, rendering the oxygen in the 
sulphate available for de-polarization. 

Apart from the circumstantial evidence he had mentioned, parallel 

experiments were carried out in which oxygen was excluded; one 
experiment was carried out under sterile conditions, and in the other 
the medium was inoculated with the bacteria. Cast iron was used, 
it being particularly prone to graphitization, and all the symptoms 
were reproduced. There was corrosion where the bacteria was 
present, and none whatever in sterile conditions; also, the corrosion 
was accompanied by graphitization. 
_ With regard to repressive measures, the laboratory work consisted 
in the examination of inhibitors, bactericidal agents; a good deal 
of intensive work was going on, but he was not in a position to say 
very much about it at the moment. A great deal of importance was 
attached to contact with the Industry, because by making actual 
contacts with cases of corrosion the researchers could make progress 
and keep in touch with realities. For that reason he welcomed very 
much their contact with Colonel Gould; and cultures which were 
exhibited at the meeting were developed (from the soil which had 
brought about the corrosion which Colonel Gould had discussed. 

Some very useful contacts were made with the Metropolitan Water 
Board, and had been extremely helpful, in collaboration with the 
Deputy Distribution Engineer, Mr. L. C. Whiskin. A number of 
water mains were laid under precisely the same conditions, using 
different kinds of protection. Some time must elapse, of course, before 
results were available. In another interesting scheme some uncon- 
ventional materials were being used, such as plastics, chlorinated rubber, 
special paints, and so on. And all the time the more long-range work 
was being carried out. 

Dealing with the Chairman’s question about the possibility of 
testing soils, he said that unfortunately there was a snag. It might 
be supposed that all that was necessary was to examine the soil to 
find whether or not the bacteria were present; but that would need 
a positive result, so that that line was ruled out. It was a fact that 
once the corrosion was started, the bacteria seemed to “* gather around 
for the party,” and their concentration became very much greater 
in the neighbourhood of the pipe than elsewhere. 

With regard to part of a main being graphitized and other parts 
being free from graphitization, several factors could enter into that, 
separately or jointly. First, the condition of the pipe surface was of 
very great importance; the immunity of pipes in many cases, he believed, 
was due to their being treated with a very efficient surface coating to 
Start with. It might well be that the coating was more vulnerable in 
some places than in others. There were also external factors. For 
corrosion to take place there must be moisture present; in some places 
exclusion might be so effective as to exclude both oxygen and moisture. 
Again, there might be localized in a limited area the corrosion which 
would normally occur in a larger area. 

In the present state of our knowledge the soundest method of 
protection was to exclude the dangerous environment, and that was 
best effected by a really good 3 in. coating of bitumen; in an aggressive 
soil it was of no use attempting thin coatings. 

Although they could not diagnose a soil by microbiological 
examination, he felt it was safe to assume that all clays were aggressive 
That was a sound working rule, and in dealing with a clay soil steps 
should be taken accordingly. Another way of dodging the corrosin, 
was to replace the clay by porous types of material, such as gravel 
or ballast; this could be done in some cases, and it did prevent virulent 
corrosion. That was not the only type of corrosion, but he believed 
it was of primary importance. There were other types of corrosion, 
due to local acidity, and_so on. 


Practice at Croydon 


Mr. P. Richbell (Croydon), making comparison between the Author’s 
and his own methods of supplying temporary houses, said his Company 
had Jaid more mains than the Author, thus reducing the number of 
dwellings supplied from one connexion to the main; but, generally 
speaking, their methods of supplying those dwellings were very similar. 
The object was to minimize the difficulty of obtaining access to all 
dwellings if it were necessary to clear services at a later date. As 
to the costs per dwelling, there were considerable variations as between 
estates owing to differences in their layout. His Company’s average 
costs were slightly lower than those quoted in the: paper; on the other 
hand, for the reason already stated, the costs for mains would: be 
slightly higher. 

Expressing agreement that tight yarning of the main pipe joints 
was very important, he said that his Company left the steel rings or 
metal spun pipes in position on the spigot end of pipes, which acted 
as a bead normally cast on sand spun and vertically cast pipes. He 
had always felt that bead and metal rings helped to centre the pipe 
in the socket and allowed good consolidation of yarn, which was very 
necessary for a satisfactory joint. They also used asbestos cord clips 
for running joints, which left slightly more lead to be caulked behind 
the face of the socket. 

He had not used turned and bored pipes for many years; but when 
they did use that type of pipe it had been the practice of his Company 
to insert a ‘‘ convertor ’’ pipe every 50 yards for expansion purposes. 
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e asked if the Author still adopted that practice. He had last used 
hat type of pipe at a time when estates were laid out on the grid-iron 
nattern, With definitely straight roads. In view of the present curved 
oads, however, there was difficulty in using turned and bored pipes. 

ith regard to flexible joints, he believed that during and since the 
ar the joint rings had been made with synthetic rubber, and he asked 
f any detrimental effect had been experienced. 

Endorsing the Author’s remarks on the usefulness of the Johnson 
coupling flange adapter illustrated in the paper, he said that recently 
» body casting of a 24 in. governor had split. It was possible to 

ithdraw the governor for necessary repairs and it was a reasonably 
easy matter to reinstate the governor by using one of those castings, 

hich would otherwise have been difficult, due to the usual flange 
ioints for the valve, &c., associated with a governor installation. 

Mr. Richbell suggested that, for the general testing of mains, the 
Author’s system appeared to be rather elaborate. He personally 
onsidered it desirable to divide the testing of mains into three sections: 
(1) cast iron mains with ordinary socket and spigot joints; (2) steel 
mains; and (3) flexible type joint mains. 

With regard to the first, all his Company’s pipes and specials were 
inspected by a firm of inspecting engineers to ensure that they complied 
with the B.S. specification before they were desptached from the manu- 
facturers’ works. Rarely was any leakage detected with that type of 
joint at the time of the test, even though a joint might have been badly 
set up. The results of badly set-up joints were usually not revealed 
until some years after the main had been laid. Further, it was his 
Company’s standard practice to set up all mains of 12 in. and over 
with pneumatic tools. In those circumstances the only defect ex- 
perienced was an occasional split socket with might occur during the 
making of the joint. Those defects were usually noticed by the jointer; 
but if he should fail to notice a defect, it was readily detected when 
the main was tested. The gauge used was a 70 in. water column U 
gauge. - 

As to the testing of steel mains, particularly where the joints were 
welded they should be subjected to a much higher test; his Company’s 
standard test in that connexion was 90 sq. in. A year or two prior 
to the war they had laid several miles of 24 in. steel main with welded 
joints. Three methods of welding were adopted: (1) oxy-acetylene, 
the acetylene being produced in a generator on the job; (2) oxy- 
acetylene, with acetylene supplied by the British Oxygen Company; 
and (3) electric arc welding. When the joints were submitted to 
the above test, in the first case there was a tendency to porosity at 
the weld, due apparently to moisture carried forward in the gas used 
for welding. In the second case that was still occasionally apparent, 
although in very much less degree. In the third case it was almost 
entirely eliminated. It was necessary, however, to subject the main 
to the pressures mentioned and then to test each joint with an oil film 
to ensure that the main was perfectly sound. 

He asked for information concerning the Author’s method of 
testing mains with flexible type joints. 

In regard to the support of mains undermined by the excavations 
of other undertakers, he stressed particularly that timber, preferably 
folding wedges, should be used between concrete or brick supports 
and mains. 

Coming to the protection of mains crossing beneath electrified 
railway tracks, he said that recently his Company had had to deal with 
an escape in a steel main (under an electrified line) whih was laid in 
1928 with a Mangell Irving thrust boring machine. They had trades 
the defect without undermining the track; the existing tube was with- 
drawn and replaced by a new tube banded with copper strip to a steel 
rod driven into the subsoil. When the original tube was withdrawn, 
large holes were found in it throughout the rest of its length. The 
subsoil consisted of chalk and flints, which would not normally cause 
subsoil consisted of chalk and flints, which would not normally caus 
corrosion. The Electrical Department of the Railway Company 
had stated that the electrical system was sound. The only conclusion 
they could draw was that some defect had occurred in the past and 
had since been rectified. 

With regard to syphon tanks, he asked what advantage the Author 
gained by withdrawing liquor from syphons by means of vacuum 
in the main tank, as compared with pumping liquor direct from the 
syphon into the tank. One could appreciate in these days of shortage 
of labour the usefulness of vacuum service clearing outfits, but he asked 
ifa record were kept of recurring trouble where services were cleared by 
that method, particularly where there was liquor in the service. 

Colonel F. White ‘(South Metropolitan Gas Company), referring 
to turned and bored mains, said his Company’s 48 in. main from East 
Greenwich to Old Kent Road had 6} miles of half turned and bored 
Pipe. Part of is was laid in 1884 and the remainder in 1906. Records 
of any exacitude extended back only to 1910, and in that period there 
had been only three leaks from turned and bored joints. Fortunately, 
being half turned and bored, in a main of that size they were able 
to run the joints with lead and caulk them in the normal way. 

The 36 in. main referred to in the Paper, laid between the 48 in. 
main in Greenwich and the South Suburban Works at Lower Syden- 
ham, had been in for 20 years, and there was not one record of a leaky 
joint, even though during the war years there had been at least six 


: aa ” on the line of that main. The average working pressure 
was 18 in. 


GAS JOURNAL 


685 


Expressing agreement with Colonel Gould’s remarks in the paper 
concerning the support of gas mains, he felt the best method of approach 
was preliminary consultation and the avoidance as far as possible of 
every complication due to deep trenches adjacent to the mains. In 
connexion with the tendency these days to take out the bottom frame 
of timber in airly deep trenches, which contributed very considerably 
to the undermining of the sail adjacent to trenches, he said that in 
one borough, where the soil was mainly gravel, the local authority, 
bis or cae the soil, turned it into a very weak concrete of atout 
1 in 20. 

In connexion with the measurement of low velocities, his Company 
had gone a little way towards developing a hot wire anemometer, 
and perhaps at a later date he would be able to give some information. 


The Author’s Reply 


Colonel Gould, replying to the discussion, said the trailer vacuum 
plant had been very useful during the war when a concentration of 
cases had to be dealt with. Ina scattered district they could not afford 
to have another vehicle always available to pull the trailer, but in an 
area where there was a concentration of instances the trailer could be 
dumped. The question by Mr. Gill concerning the relative effective- 
ness of suction and pressure was a difficult one. But he had found that, 
where there was only partial rusting, the vacuum was the better, 
because the dust was entrained and carried forward and was nct put 
back into the main; that was one of the chief advantages. In regard 
to the high pressure storage stations, he had safety valves of the ordinary 
spring-loaded type. As to the layout of the plant in the same building, 
from the safety point of view, he said he had not given attention to the 
matter because no trouble had arisen. Coming to the comparison 
of the pitot tube and flow meter, he said his Company did not use 
the pitot tube as the standard fixed method of measurement; they 
used it only to find out what was passing in trunk: mains coming out 
or works. On the inter-works pumping mains and high pressure 
district mains there were flow recorders; they had checked the pitot 
tube against the flow recorders and had found them satisfactory. 

Replying to Mr. Richbell’s question about beads on spigots, he 
did not think the beads helped to make the reliable joints he had 
mentioned, because a bead still allowed the joint to drop. As to 
the testing of steel mains, the barometer was originally introduced 
for mains of the low or medium pressure type; they did not use it 
normally when laying a high pressure steel main, which was tested 
at 100-150 Ib. air pressure. Certainly he would use it for all flexible 
joint mains. For testing flexible joints they had not adopted any 
special method. With the Felton tester one could overcome difficulty 
by putting the metal clip around; but that was cumbersome. By 
injecting soap and water with a syrine one could get a good indication, 
and he relied primarily on the barometric tube. 

In regard to folding wedges on the top of supports to mains, the 
disadvantage, unless one used specially cut wedges, was that they 
did not provide a sufficiently large bearing area. 

Where mains were laid under electrified railway tracks, arrange- 
ments were made with the Railway Company. In one case, 
where a main was laid under a railway, the Railway Company was 
given due notice and timber baulks were put in; but it was costly. 

Finally, he said records were kept of service clearings and they were 
carefully studied; if a service needed clearing frequently it was relaid. 

On the motion of Mr. Arthur Tennent (East Surrey), seconded by 
Mr. E. O. Rose (Tottenham), a hearty vote of thanks was accorded 
Colonel Gould for his paper. 


Written Contributions to the Discussion 


Colonel Gould writes: Mr. Gill asked for further information in 
regard to the barometric gauge we use for testing purposes. This is 
simply an ordinary mercurial barometric gauge but it is provided with 
a long tube, the tube being of such a length that the ordinary gauge 
pressure in the main can be super-imposed on the atmospheric pressure 
so that the absolute pressure in the main can be read. The advantage 
of this type of gauge is that any alterations in atmosphcric pressure do 
not affect the readings. These are read with a vernier to 1/100th of 
an inch of mercury. 

Mr. Gill asked what type of safety valve we use on the high pressure 
gas storage stations. Such valves are spring loaded and are of the 
Dewrance steam type. The enclosed safety valve operates at 60 lb. per 
sq. in. and is fitted to control any pressure rise due to increases in 
atmospheric temperatures. As the high pressure cut-out figure is 
56 Ib. per sq. in., a 4 Ib. rise in pressure is allowed for. The second 
safety valve blows into the atmosphere and is set at 70 1b. This valve 
is fitted as a protection against overloading due to the failure of the 
two cut-out switches controlling the compressor. We have had no 
difficulty in respect of leakage from these valves. 

In commenting on my view that when testing mains the permissible 
leakage loss or tolerance in the method of computation should be 
stated, Mr. Gill asked what would be the tolerance which I should 
consider satisfactory. My view is that a reasonable standard would 
be that the permissible leakage or tolerance per mile of main per 24 
hours should be equivalent to 1.0 cu.ft. of air at atmospheric pressure 
for each 1 in. of main diameter when the main is subjected to a test 
pressure of 8 Ib. and based on the main having joints at every 12 ft. 
of its length. With 16 ft. or 18 ft. pipes, the loss should be propor- 
tionately smaller. 
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Mr. Richbell stated that his Company uses a 70 in. U gauge when 
testing mains. I have already dealt with the disadvantages of this 
compared with the use of the barometric gauge, these being: (a) that 
readings require to be taken with a separate barometer; and (b) that 
in the ordinary way an ordinary U tube would not be fitted with a 
vernier for fine readings. I was very glad to hear that the Croydon 
Company still has its pipes inspected by inspecting engineers at the 
pipe works. This has always been our practice and it is my ex- 
perience that it is a very desirable and necessary one. Mr. Richbell 
queried the advantage of emptying syphons by vacuum rather than 
by means of pumping. We have had experience of both, and this 
shows that the advantages of arranging the storage tank on the 
suction side of the pump are: 1 The pump deals only with air and 
has a very long life, any sand or other abrasives in the condensate 
being caught in the tank. (2) The pump requires no priming. (3) The 
tank, once evacuated, can deal with more than one syphon. I might 
add that the service clearing set described in the paper would be quite 
suitable on, say, a small works for emptying the syphons. 

From Colonel White’s observations I gathered the impression that 
he considered the methods described in the paper for the support 
of undermined mains to be the counsel of perfection and possibly 
elaborate, and he stated that such methods as those described were 
not found to be so necessary nowadays, as his Company’s practice 
is to have consultations with other authorities before mainlaying 
works are commenced, so that the crossing of mains can be avoided. 
I must point out to him that the practice of ascertaining the fullest 
details of other statutory undertakers’ plant before deciding the route of 
a new main had always prevailed. From my long experience, how- 
ever, I can assure him that no matter how much information is obtained 
or whatever consultations are held on the site, undermining of mains 
cannot be avoided and, therefore, it is most necessary to ensure that 
they are temporarily and permanently supported as safely as possible. 


I would refer to an interesting Code of Practice issued as a draft for - 


comment (Draft Sub-Code 301, 101, entitled ‘‘ Excavation for Drainage 
Works”’). This code has been prepared by a committee convened by 
the Institution of Municipal Engineers on behalf of the Codes of 
Practice Committee, and in the foreword to the code it states that the 
scope of the code has been extended to include matters which will be 
dealt with in the Civil Engineering Code IV (a), “* Drainage (Sewerage),”” 
pending the completion of that code, now in preparation. Clause 507 
of the draft code I refer to reads as follows: 

“* Buried services. (a) All pipes, ducts, cables, mains, or other 
services exposed in the trench should be effectively supported 
by timbers and/or chain or rope-slings. 

(6) Before filling is commenced piers or walls should be built 
in brickwork, cement mortar, or concrete to provide such per- 
manent support for buried services as may be necessary.” 

It will be seen from the above that civil and municipal engineers 
generally hold the views that I have held for a quarter of a century 
as to the methods necessary for the safe support of mains. I was 
particularly interested to recd this code and I would recommend its 
reading to all engineers concerned with the opening of excavations 
for mains. It deals with a number of extremely useful points, and, 
in my view, much of its contents would form a very useful additional 
code, to cover mainlaying work, to those already issued by the Gas 
Industry. 

Colonel White stated that it is quite common for authorities open- 
ing trenches to remove the bottom frames in deep trenches and I 
assume that he meant during the actual work of laying the pipes. 
What I think is much more serious than this is the danger which 
exists when deep trenches are opened in highways with a mechanical 
digger and, as a consequence, no timber is inserted until the full depth 
has been excavated. This requires guarding against very carefully. 
With regard to the use of the pitot tube, Colonel White referred to the 
low limits of accuracy when dealing with low rates of flow. In general, 
when we use the pitot tube it is to ascertain the peak rate of gas flow 
through trunk and feeder mains ‘leaving the works and, of course, 
at the maximum rates in which we are interested, the standard of 
accuracy is quite suitable for our purpose, the results obtained com- 
paring favourably with figures obtained from flow meters. 

Mr. C. D. Shann (Gas Light and Coke Company) writes: In dealing 
with ‘‘ Supplies to Temporary Houses” the general conclusion is 
drawn that “‘ the costs per dwelling tend to be high where large diameter 
floats have to be laid, and low where short services supplying two or 
three houses are run direct from a main,”’ but the value.of the mains 
laid on each of the estates compared has not been included in these 
costs. It can be seen from the layout plans that the length of main 
per dwelling used to supply the ‘‘ short service” estates, 1 and 5, is 
approximately double that required for the “large float ”’ estates, 
2 and 3, and if this further essential item in the cost of supply be taken 
into account it would have the effect of levelling up, or possibly even 
of reversing, the ratio of comparative costs. 

I was very interested to note the method originally adopted to 
overcome the potential problem of renewing services which have to 
be laid under concrete foundation slabs. Although the dust was 
installed primarily to permit withdrawal of the service pipe it would 
also provide some protection against soild corrosion, and I should 
like to know whether sole reliance was placed upon such protection 
or whether wrapped tubing was nevertheless used inside the duct 
as in the case of services laid directly in the soil. 
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Colonel Gould mentions that leak clamps are moulded-in with 
bitumen; would he say whether the bitumen is poured into an en 
veloping mould or whether it is applied by hand, the former Method 
being more sure but also much more costly in material? Does the 
Author use the special barometric type of gauge for tests on ail Mains 
laid by his Company or only for those mains which are subsequen 
to operate at intermediate or high pressure ? Does the South Sy} 
urban Company provide, when undermining the mains of othe 
undertakings, similar support to that shown to have been provide 
for its gas mains and, if so, at whose expense is such support Provided } 
Do the high pressure storage plants feed out at any time when the 
district pressure falls below the governor outlet pressure or only qj 
predetermined times corresponding to peak loads ? 

I was very interested to see that the results of tests on transmission 
mains have produced figures for the relationship of the coefficient ¢ 
friction with Reynolds criterion which lie within the Lacey curve, 
My own Company has carried out five such tests in recent years, al 
yielding values lying close to the lower curve. 

Colonel Gould, in reply, writes: In connexion with the section of the 
Paper dealing with supplies to temporary houses, I had at first thought 
of including the cost of mains but, due to the fact that in some case 
they were already in existence and of larger diameter than might ty 
necessary to supply the temporary housing sites, whereas in othe 


however, that in considering the total cost of supplying the premises, 
the cost of mains should be taken into consideration. In view of his 
observations, I have as a matter of interest considered what the addi- 
tion of the mains costs would involve in respect of Estate No. 2, 
where the existing mains were of 6 in. diameter. Assuming, however, 
that they were both 4 in. diameter mains laid at the present time, the 
cost of this estate, which as it will be seen has some very long floats, 
would still work out higher than that of any of the other estates. In 
regard to the Estate No. 3, if the whole of the mains which had to be 
laid, including the feeder main, are taken into consideration anda 
comparison made with the estates | and 5, which he refers to in his 
comments, again including the cost of the mains, No. 3 would still 
stand at a higher cost per house. If, however, the cost of the feeder 
main was deducted, then the total cost per house would be slightly 
less than the total cost per house in respect of Nos. | and 5. 

The services to the B.I.S.F. houses were all wrapped, the ducts being 
provided simply to enable the services to be withdrawn, although 
they would in fact provide reasonable external protection to the pipes. 
With regard to the use of the barometric gauge, we normally use it 
for tests of transmission or other important mains which have to 
operate at intermediate or high pressures. We do not support other 
undertakers’ mains by the methods shown in the Paper, although it is 
our experience that electrical supply authorities do not want rigid 
supports for their cables. Obviously the cost of providing the suppor 
has to be borne by the company which digs the trench and undermine 
the mains. In this connexion I would like to refer to the provisions 
of Section 18 of the Electric Lighting Clauses Act of 1889 which state 
‘* Where the operators find it necessary to undermine but not alte 
the position of any pipe, electric line, or work they shall temporarily 
support it in position during the excavation of their works and befor 
completion provide a suitable and proper foundation for it where s0 
undermined.” There is, as far as I know, no similar provision in 
the Acts relating to gas supply, but it is accepted as good engineering 
practice that where the foundation of a buried main is removed for 
the purpose of any works a permanent support must be provided i 
lieu of the original foundation on which the main was laid. 

The high pressure storage plants feed out at any time when th 
district pressure falls below the governor outlet pressure.. 

Mr. E. O. Rose (Tottenham and District Gas Company) writes 
At Tottenham our experience with service clearing outfits and syphoo 
wagons has been very similar to that at the South Suburban Gas 
Company. We also used the twin engine motor cycle combinations 
but discarded them. We have, however, recently developed a new 
type of vehicle for clearing syphons. The new design was inspired 
by an article appearing in the American Gas Association Monthly, 
and we wrote to the Michigan Consolidated Gas Company of Detroit, 
who kindly provided details. 

Our machine consists of an ex-W.D. 30 cwt. Ford V.8 chassis carty'} 
ing a tank 3 ft. 4 in. diameter by 6 ft. 5 in. long. A 4} in. diameter 
cpper pipe connects this tank to the induction manifold of the vehick 
engine. Incorporated in this pipeline is a non-return valve, a flame 
arrester, and a shut-off cock. A branch is taken to a vacuum gaugt 
fixed — cab, and an additional gauge is mounted on the back 0 
the tank. 

It will be evident from the foregoing that the tank is exhausted 
by the vehicle engine, and the time taken to exhaust an empty tank 
with the engine running and the vehicle stationary is as follows: 
10 in. Hg., 44 minutes; 15 in. Hg., 83 minutes; 20 in. Hg., 16 minutes. 

Actually the operation is more efficient when the vehicle is on th 
road, as in traffic there is a good deal of over-running with the throttle 
closed, a condition which causes the maximum depression in the inle! 
manifold. A gauge reading of 25 in. Hg. has been reached but 15in- 
20 in. of vacuum is usually sufficient. A connexion to the syphon 


- standpipe is taken from the top of the tank through the medium of 3 
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flexible pipe, and a sight glass with spinner, of the kind seen on road- 
side petrol pumps, is incorporated. In operation the required vacuum 
is obtained when driving from one syphon to another, and it is seldom 
necessary to run the engine when actually emptying a syphon. 

The vehicle was put into commission in January, 1947, and to date 
has covered 9,000 miles, or an average of just over 800 miles per month. 
There is no time taken up in starting and running auxiliary pumping 
units and the whole outfit is most simple, reliable, and efficient in 
operation. 

Colonel Gould, in reply, wrote: The apparatus described by Mr 
Rose is very interesting, but I would suggest that there are certain 
disadvantages respecting it. In the first place, apparently the vacuum 
obtainable is normally 15 in.-20 in. whereas in the syphon emptying 
outfit described in the paper the tank of which has a water capacity 


PETROLEUM BOARD TO CONTINUE 


The Petroleum Board which, as reported in the “ JouRNAL” of © 


Aug. 27, was to have been dissolved on Dec. 31 is to remain.in existence. 
It is now felt that the date of dissolution should be postponed, and 
the Board is to issue a further statement “as soon as possible.” 

The question of the return of branded petrol is linked with this 
matter, and it was known that, in view of the impending abolition of 
the Petroleum Board, the oil distributing companies were making 
arrangements for the return of branded products. 

Reimposition of the ban on basic petrol is doubtless the reason 
for the continuance of the Petroleum Board, and return of branded 
petrol may now be postponed until it is again decided to dispense 
with the Petroleum Board. 

In 1938 the-Government instigated the formation of the Board, on 
a voluntary basis. The object was to ensure the maintenance of oil 
supplies during the war. The agreement under which the Board was 
constituted provided for its dissolution “‘ not more than two years 
after the end of the state of emergency.” Pool petrol is about 70 
octane, whereas branded petrol was around 80 octane in pre-war days. 


SURREY SURVEYORS VISIT WANDSWORTH 


Thirty-five members of the Surrey Surveyors’ Association visited 
the Wandsworth station of the Wandsworth and District Gas Company 
on Dec. 5. Sir W. Guy Nott-Bower, Deputy Secretary to the Ministry 
of Fuel and Power, was present at the luncheon which preceded the 
tour round the works. 

Following the luncheon, Colonel C. M. Croft, Managing Director, 
said that before officially welcoming the visitors, he would like to say 
how. glad everybody was that Sir Guy Nott-Bower was able to be 
present. His life at the Ministry was an extremely busy one, and, 
in order that he should not be too much delayed, the opportunity was 
to be taken immediately for him to speak. 

Sir Guy Nott-Bower expressed his pleasure at the opportunity of 
meeting and talking to members of the Association, who, in the 
course of their duties, had to execute many of the instructions issued 
by the Ministry of Fuel and Power. Work at the Ministry was 
greater than ever before, with the result that the permanent officials 
had little or no opportunity of meeting those whose difficult task it 
was to satisfy the British public, and, at the same time, comply with 
instructions laid down by the Ministry. The Ministry of Fuel and 
Power was not, as some people imagined, a soulless machine which 
existed merely for the purpose of making and issuing regulations; 
on the contrary, the officials concerned at the Ministry were a humani- 
tarian body, who appreciated and understood to the full the difficulties 
under which the officers of the various councils, public organizations, 
and the people of this country were living at the present time, and 
their constant endeavour was to make life as easy as possible. In 
conclusion, Sir Guy, on behalf of the Ministry, thanked those present 
for the splendid work they were doing in the interests of the public. 

Colonel Croft said they appreciated Sir Guy’s friendly words and 
thanks. So far as the Surrey Surveyors Association was concerned, 
on behalf of the Company he was delighted to welcome the President 
and members to Wandsworth, and he felt sure that they would find 
their visit both interesting and instructive. The Wandsworth Gas 
Company was one of the largest undertakings in the British Isles, 
which supplied an area of some 160 square miles, and provided direct 
employment for approximately 3,000 people. The Company operated 
its own fleet of colliers, and the visitors would have an opportunity 
of inspecting the s.s. Chessington, which, with the exception of the 
Company’s m.v. Mitcham, was the largest collier to negotiate the 
Thames bridges as far as Wandsworth. 

Mr. George Sanderson, President of the Association, in his reply, 
expressed the appreciation of the members that Sir Guy Nott-Bower 
had been able to join the party, and expressed to Colonel Croft and 
the Company the thanks of the members for this opportunity of 
visiting the Wandsworth works. In addition to Alderman Fitch, 
of the Mitcham Borough Council, who accompanied their worthy 
Secretary, Mr. Riley Schofield, they also had with them Councillor 
Slates Chairman of the Highways Committee of the Reigate 

ouncil. 
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of approximately 703 cu.ft. compared with the water capacity of the 
tank of Mr. Rose’s vehicle of 553 cu.ft., we find that we can reach 
10 in. Hg. in 1 minute 30 seconds, 15 in. Hg. in 3 minutes, 20 in. Hg. 
in 6 minutes, and 25 in. Hg. in 9 to 10 minutes. Our vehicle, of 
course, does not lose the whole of its vacuum each time a syphon is 
emptied. In the case of the vehicle described by Mr. Rose, it would 
appear to be economical only where the syphons are some distance 
apart, enabling the vacuum to be obtained during the run between 
one syphon and the next. Where this is not the case, and it certainly 
would not be the case in our metropolitan and urban districts, then 
the large road engine has to be driven for the purpose of evacuating 
the tank. As mentioned in the paper, we have got away from any 
design in which the large road engine has to be used for driving a 
small exhauster. 


GAMMA RAY EXAMINATION 


Commercial X-rays, Ltd., have been operating a laboratory and 
mobile service for the non-destructive examination of all metals 
metal structures, weldings, pressure vessels, &c., by X-ray since 1935. 
The mobile equipment, however, has a maximum penetration of only 
1} in. to 2 in. of steel, and industry is requiring the examination of 
much thicker sections on site. This has led to the formation of a 
subsidiary company, Gamma Rays, Ltd., Foundry Lane, Srrethwick, 
40, specializing in industrial applications with radium, and it is the 
first service of its kind to operate in this country. 

It is available for the use of manufacturers and industrialists wishing 
to use the latest methods of non-destructive examination for the loca- 
tion and identification of all types of internal flaws in all metals and 
metal structures. Although the Government has taken control of all 
uranium and radium supplies, facilities have been granted so that 
the latest gamma ray applications shall be at the disposal of industry, 
and this service has already conducted many successful examinations 
in all parts of the country. 

Clear internal photographs of metal sections up to 9 in. thickness 
can be obtained, and the radium sources used are so constructed that 
they can be used in positions inaccessible to any other means of 
inspection. Gamma rays will be of service to designers and manu- 
facturers of locomotives, rotating furnaces, chemical plant, boilers, 
and heavy engineering installations, where all castings and weldings 


_ must be 100% sound. 


With the gamma rays process, it is not necessary to dismantle the 
structure to be examined, thereby representing a great saving in 
time, labour and cost. Gamma rays are portable and can be taken 
anywhere in the British Isles for an on-the-spot examination of the 
suspected section. The service is self-contained, taking its own dark 
room and film processing unit to each works as required. 


BUILDING RESEARCH ADVISORY COUNCIL 


The Government has recently had under consideration the arrange- 
ments for building research, and has decided that the Ministry of Works 
should bear the main responsibility for reviewing the whole field of 
building research, identifying gaps and problems requiring further 
research, determining their relative priorities, and bringing them to 
the notice of the appropriate research organization. The Ministry 
will also continue to keep the technical development of the building 
industry. under review, to promote the final stages of technical develop- 
ment, and to encourage within the industry the use of results of research 
and of technical development generally. The Department of Scientific 
and Industrial Research will continue to be responsible for carrying 
out scientific research within its field, including initial development in 
building, and to be free to initiate research. It will also be free to 
undertake investigations at the direct proposal of industry. The 
Ministry of Works will, for the time being, retain the primary responsi- 
bility for sociological and economic research in the building industry. 
Close contact will be maintained between the two Departments. 

To advise in the carrying out of these responsibilities, the Minister 
of Works has appointed an Advisory Council on Building and Civil 
Engineering Research and Development including persons engaged 
in the building and civil engineering industries, in the professions and 
in scientific work, together with assessors appointed by the Government 
Departments concerned. The Council will take the place of the 
Scientific Advisory Committee of the Ministry of Works, and its 
terms of reference are: (1) To keep under review the whole field of 
building research and technical development and the results obtained 
therefrom. (2) To suggest from time to time subjects of further 
research and development with due regard to their relative importance 
and urgency. (3) To advise on the programme of sociological and 
economic research in the building industry and other research and 
development work for which the Ministry of Works is responsible; 
and (4) To advise on the methods of securing the use by industry 
of the results of research and technical development. 

The Chairman is Sir Harold Emmerson, K.C.B. (Permanent Secre- 
tary, Ministry of Works), and the Vice-Chairman Sir George Gater, 
K.C.B., K.C.M.G., D.S.O. (Chairman of the Building Apprenticeship 
and Training Council). 





